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[#?FIf#©*Sffl] 

m&m i ] *#raBR±fc, * 1 ^m^mm, 
mRvm 2 $>m£.Mmwm&mm s*u ±hb* i ^jsk 

§§£}£J?£U £©#^fl©^iii&©flS©teltC±f32B 

±§3* 2 #-jis»jK±£^&£ftfc«m±«£ii;u 
±§3* i &ssiMmfci$^x±immm±mizttm-?z 

i$<fr&ft<D'J>te< £b-M&Al n O m (n, m : mm 

±§3* i ^mRmm^^x±^mmm±m^nmt?> 
m?o 

±B3* 2 #JiSi*M±Cm^l£lSUl#^;SftT^ 5 C 

m&m 3 ] m&m i * nt± 2 tiBtt©#»^^^ 

±13* 1 ^mstMrn £ ±!3^^J1 i: © BS Sc > AKO.t 
it £&^* 3 ^SSfitM#^fiE;*ftT^ zzt 

±13* 3 #«H*fm©»m# loieimack*^ 

±I3*»^»R* S G a A s T! S nt ^ * £ i: Sftflk 

[iff** 6] »:^1755 5©v^ftfrlofc|B«© 

±I33B>fc/gfciU #Ji*S^tt«»UBJ&»&feiK A 1 y G 
a,Inx- y -,P (OgygK Ogzgl) 

immmn »«Bi7JM6<ov»-rn*iotiB*© 

±B3*3#Jfgj*J8l# > AlxGaa-xAs (O^x^ 
1) SfettAljOa.In,-,..? (O^y^l, 0^ 

z^i) v&mztix^szt.*¥im£-r&*m4mft 

±B3M5Elt»* s > Al.Ga.-.As (O^x^l) * 
fcliAl 7 GaJ ni- y . a P (Ogygl, O^zg 

[b»*«9] W*JS2 73rM8©V^*i*>lotc|3«© 
^MWWB^a^fcfcV^ 

±SB««JfifUi* s s Al.Gai-.As (0^x11) * 
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fettAl ? Ga,In,-,-,P (0|y^l N O^z^ 

[ftSlO] W*J«273M9©^miPlotf3« 
©*l*t«B#J*FS::|3V>Tx 

im&m 1 1 ] m#m 3 735 1 0 ©v>r 1 0^13 
10 ±sa* 3 ^msmmcom^omm £±m*mt*mi(DMt 

2 sn, ±13* 1 

Sftf®lt±S3* 2 #«£S*)g|fc#-5£©IBIiI£;fc LTft 
fi»*J&fcU c©»Jg»rt©^««©tt©ffi«t:±B- 

±33* 2 #J15titJ8Lhfcr, ±83* 1 #«H*fISI©<P*te$ 

©±# teem-*- s «mre±ji &mm-r sxgt, 
20 ±§3* i &mmsm<Dm®*mm<DTm$^xzmim* 

5 C h £ «fc t) % ±13* 1 ^JBfiftrK©±S*3© A 1 § 

Ai„o m (n, m-.mm tzmtzKZJimtzffiz.*! 

[0 0 0 1] 

^ffl^Cfflv^^>^^5*#«:^^?SU t ^©»3t^ffi 
[0 0 0 2] 

30 [fifc&OiJtffi] iE^ *»&^^$B3fe*?WR&j% 

^mfoftftmtt&^xttz e> K&<gmmifimMx-& s 

[0 0 0 3] jMr©iB»3fc3!© LED («3te*W 
K) tt!Kajte4SFteH:**i>«k<fe<, 100Mbps~ 
2 0 OMbp smm&mRX'&&o W±>r 
^ttr-f (Resonant Cavity) ML ED fcDffcfft -5^ 

40 5MMLEDfci\ 2o©^^-T-^fi£^ttfettffi^F'3{C 

:fc^T^£t-6^E&©M©£mcf§^s£«uT^3 

*f^*34MIW«fiaSJ*pTJ;fc3 (#PS¥3 - 2 2 9 4 
8 0-9&$R, *H^* 5 2 2 6 0 5 3*#M) . 
[0 0 0 4] »C«5S, tfc«(W@V^Kfi©»{s^ P O F 

CDPOFfflfia^SftS^feS 6 5 Onmf©^ 
RllBft A 1 G a I n P 3S©*3WttJ»ftf53fc 
Bk.irZl>Vi->h*r J r\Z9-4MLEDifi§m£nx^ 
50 S (High Brightness Visible Resonant Cavity Light 
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Emitting Diode : IEEE PHOTONICS TECHNOLOGY LETTERS 
VOL.10 NO. 12 DECEMBEE1998) . 
[0 0 0 5] 

immifimytisZ^tirzwm] ±g3#fc*© 

l/^h^f+Kr-flLEDtt, #m&1tJ&&r & K 
lGaAs^&IJA 1 Ga I nP^©# 

[0 0 0 6] AlGaAs?R©i§^\ 6 5 On 10 

m<©S83fciRSK:*tbTttA liBSIfctfO . 4 5tt±®*f 
fchPffifflflJIBT!* iK 9 9%lil±©£*f*£»£fc«>£ 

[0007] -eit, 5 7 0nm<D**«ftt:*fUt(i 

ISS*fMS«mt-S 2S©B#f¥ita s 6 5 0 nmffltii^ 
9 9^—- fe> Y\Zk±<OBM**ftZtzV> 
fcfcfc#«RStM£3 5-^Ttl±fct-i.i^S* i fe5o o£ 20 
*K ±E#JBS»JKt©JiSt*7 0JBW±K:-ri«fi«#* 

[0008] d©«t-5tc> ±ra^jifi»itfc*j5«-4 2 

JgOgSr^tf'J^fcSi^ — 5£©S*l*£f#&fcS!> 

m^K mttfmr^tt&kWMf* 

[0 0 0 9] fCTs *aSM©Bfl9ttx ±I3BMLSlS» 

^i^M^^g^*:^^*©^v^^^*^^^sy t ^© 

[0 0 10] 

[«s^«?*-r?.fc«)©^©] ±sBi«j&^-rsfc 

V»T, ±8a*2#Ji^fflt±tJ^J«$nfe««EI5ailJBS 40 

mit, ±ga»i*jis»ji)ifc43v^T±ffi««!aiaifcjic*r 

ia*-*fiW5-Je«*©4l>&< i:%-S«iA l„Om (n, m: 
JlJiC»|qi1-4fflt«"ttAlnO»&^*^ci:fe«rtRJ: 
[0 0 11] ±H«j«©iMMMI** : PC*ntt» ±13 
©'>&< h*>-JB# A I»0 m &-&12<DX\ IgftifcBI* 5 ® 



#M 2003-209282 
4 

[0 0 1 23 *6, ±I3*«»^*?T-{±. 

[0 0 1 33 -IO^»©*aM«6#J*FBU ±13* 2 
[0 0 1 43 ±ESaB^»©*»»»*3)t : Ptt, ±13* 

[0 0 1 53 -£J^«©*3W«83fc3*?BU ±13* 1 
^flS»iti:±ffi»*Ji4:©IHC % A 1 n O m £^£ 

[0 0 1 63 ±Baidl»«©*«MMB*JlH 1 s:J:iitt^ 
±8B»l**S»Bli:±E»*»i:OlBIC % Al n O„£ 

[00173 -mffism<D*mfoftK&tt, ±13* 3 

[0 0 1 83 ±I3HS£^©*«#:^*?tC«fctv«, 
±E*3#JfHJWIR©JIgfc#l 0J»WTT*fe5©T% * 

fc#oT, ±E*3#-»S»m©«SM*#tt*«li#b 

[0 0 1 93 -ISJ^JBO^aMttBifcSlS^BU ±88** 

G a A s ?Bm $ tvt V> -5 . 
[0 0 2 03 ±I3£IS^»©*#*«^Jlt : Pfc<fcftHU 

±13* i ^msMmtfi g a a s TM^nt ^ 5 ©•?, 

-*©«»#*« G a A s *«fc*h?«E^-r **«**© 

[00213 ~nmrim<D*mfom?tm? a, ±ia»3te 

JfBU *»*5V>H:*»Ji*6«tD, Al,Ga,In 
i-,-zP (O^y^U 0 ^ z g 1 ) -Cj&AShTli 

[0 0 2 23 ±EHM^J®©*^fg^fR?t«tniS^ 
±I3^®* s Al y Ga I In 1 - y -,P (OgylK 0 
^z ^ 1) *>£>&3©T\ 5 5 0 nm~ 6 8 0 nmgg 

[0 0 2 33 -*^*^*aK**B3fe*3 t BU ±13* 3 
%>mBMWi&, AlxGax-xAs (Ogxgl) 
AljGa.Inw-P (O^ygl, 0 ^ z ^ 1 ) T* 

[00243 ±mmmBm<D¥mtt.&ytmtt£h&, 

±8B*3*JBRSt»feAl,Gai-,As (O^xgl) 
•CMtSitCi^ )gfte©I^Al,Ga,In 
i- y -,P (O^yll, 0gz^l)^*14MtS 
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[0 0 2 5] ttz, ±!3SS3^jI£*rJ8l£Al y Ga,I 
m-y-zP (O^y^U O^zl 1) -5Bm-rZZ£ 
CJ;»K V»=©As P <o«j !) ift # * 7? 

©gggt* 5 ** < & !K AUGa.In.-r-.P (O^y 
O^z^l) »3te*©iefflffiSS 6 - 

[0 0 2 6] -||JI&^i©¥«#3B#&?fcJU ±g3««t 
fHJjtJg* s > AlxGax-xAs (O^x^l) £fc{±Al 
^a.In.-^P (0 ^ y ^ K Ogzgl) T*ffi5j& 

[0027] ±mmmm<D*m#mft&tt*ti&. 

±§3«MPl±Ji«:AlxGa 1 -xAs (O^x^l)T-ffiJ 
^tS^tKi!), 5 9 OnmgiKi!?*^*©^^^ 

[0 0 2 8] gitzs ±f3^iSJhJl* s Al y Ga«In 
«t!3. 5 5 0nmfSK±9«&S©^£ttbT^l!KiK# 

[0029] -mHfm<z>¥-&f*-fty£&?^ ±mmm 

&fWg#, AlxGai-xAs (O^x^l) StliAl 
^aJnw-P (O^y^ls Ogzgl) 

[0 0 3 0] iESOB&JB^^NW****? t ittO. 
±!3S^ffi:f(JS^AlxGa 1 -xAs (0|x^l) f» 

[0 0 3 1] ±g3SJStfe«®SAl,Ga.In 30 

x-x-.P (0 ^y ^ 1 s O^z^l) T-MtSCtC 
<fc»K 5 5 0nm@«<fcSftifcil©#£ttbT#l!Ri{St* J 
& < , lftM$#&&fett3EffittJI Sfls**- 5 £ i: &X' * 
5. 

[0 0 3 2] — ^^^©iMIWfrfBJfca^fc^T, ± 
i3«^i£iWf {±#§^£*tbT 5 0 %JgLh©»»*©» 

[0 0 3 3] ±EISJB^»© a l t *»»3te* ; ?K:J:*i^ 
±IB*aBftfcJi#$63fe3fefc2*bT 5 0 %JM±©}fj!^© 

a^ttwreas©-^ iNWW#*"e««afitMi*^ 40 

[0 0 3 4] -^JIBB*©******^ ±13^ 3 

±ffi*MK**«fc ii]-^ss©»®* s ^$n-c v^ ^ o 
[0035] ±ftm&mm<D*mfomyt& : ?-fc£.ti^ 

[0 0 3 6] *#Bifi©^3M*:^lg?©Sa3e*^^ * 50 
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mm-tfim&ms ts *u ±mm 1 ^ms.mmh±mm 2 # 

WSWffitfcA'-jeoiBIIWftJ&bTftigSftjejSU -© 

#te2Ms?©«j§#&££^"t, ±i3^2^jis*TJK 
±ja»i£JiKi#*©*ifeffi©±#fcffi«-r*« 

SfcREltS fcJ&S-T 5xlt, ±ia* 1 ^BS»M©^gB 
*lftffl©*3RH4>Tf JIMMI"*- * C t C J; 5 . ±§3SS 1 # 
Jg£ltJBI©±fB&gB©A ItA l„Om (n, m:m%L) 
fcg{b£**i8fcfcil*fc£ bTV">«. 
[0 0 3 7] ±K*J«©**tt»3te* : ?©«jll#iSEJ: 

1 nO m t:SBfl3*«S©Tfx SB 1 **fifl*K©«fflfc*»- 
5{gB#r*B#Al„0 m T-^J&£ti£o bfc#oT\ 51 
m©Sijgx;iI£*§<^;L3cr£;&<. 3§l#JBS*f®l 

[0 0 3 8] 

V*©«Jt*8c*ia^©lllt©^JBfc i »)B«BfcK9i-r 
5o 

[0 0 3 9] (Hfflltfl 1)01 (a) (i*^©HSS0"J 
l©##fr^^©±®@T-fe5x B91 (b) {±01 
(a) fflb-b«*»6afc*fHiat;»*. 

[0040] B2 it±mmmm 1 ©^Httti&fe*?©* 

jij£fp©BJr®0T*&£><> 

[ o o 4 i ] 0 3 (a) &±mmmm 1 ©^araaytt* 

^©»3t^t J ©±S0T-fet)s 0 3 (b) {±0 3 (a) 
© b - b S§W>> 6 JifeWSfBI-C & 5 . 
[0 0 4 2] ±13Hi60y 1 ©aMMMS*Jl»ttA 1 G a 
InPf©feffitfe!), i2Cfn5Cs (100) 
*&[011] ^2° f£ttffl^bfc®^ffi4*-r4 
nM©GaAsffi£l±£, fSUm©nI©GaA 
s^y7TJB2, nM©A 1 A s hnM©A 1 o. 4sG a 
o. S5 A s h<Db^Tii>ibl3LZ>%i 1DBR (Distributed 
Bragg Reflector) 13> nSffl (Al o .,Ga 0 .s) o. « 
In.. s Pil^7fK14, M^#P?£«£jf 5, pi 
© (Al„.,Gao.») o. si n 0 . ( P$2^7f h*I6x 
plffl (Alo. 2 Ga.. 8 ) „.,I'n„. 5 PtpI©Al 
o. 6 1 no. sPi:© 1 2^7 > *>£>&5SI2 DBRJK7, & 
$0. l#m©pS© (Alo. iGao. ») o. si n 0 . sP 
fpHW8. m% l/im©pS©GaAsn>^^ hJ19 
4M0CVD (&n&JH*tffiJ$5) »fcJ:i>«*«Wf 
4. 

[0 0 4 3] CCTn nM©AlAsi:nS©Alo. 46 
Gao.s.AsfcfflS^t.&SilDBRlSfc A 
lAs#Al„O m (n, m:&m fc&ofcfcSCKif 
h;i/©4"C»4i t 6 5 0 nmC&3<fc-5CffMU p 
S© (Alo. 2 Gao. 8 ) o. 6 In 0 .sPtpM©Alo.s 
I no. sPi:©l 2^7*>^5»2DBR17lt S 
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MX^t Wl/©tf>'&#6 5 0 nm(C*5«fc5^fiei- 

fbt, ±fB^lDBRM3Sa ? ^2DBRJK7t- 
MJ&ZtlZ&mmo&mWi&'b 6 5 0 nmCftSWt 

#igt§s£iafi-r s o *mxm i x- &#mmm± 2 

#£b£o 

[0 0 4 4] ±f3S?#F«ttJ15C:iSV^tt, 
#/3jB#Ga I nP*e,ftD, ^U7Ji** (Al.. t G 
a„. 6 ) ,. s In,. s PH^tl^, ±I3S^ 

lC<5<t5CU TO-i'tSH:6 5 0nmCft3 10 

[0 0 45] pi©GaAs3>^^M9± 

1213 (a) , (b) lC7fi-?£.olz^ CVDStiD 
Si0 2 £;«JBU 7*h'JV^77-f-M«HF 
CiSif ^>^£fr-oT> «$»aitJi©-0!fcbT© 
1 5 0 //m x 1 5 0 /imffl S i O 2 M 1 0 ttfafct* t. 
tttc, CCDS i 0 2 I1 0 <0^fllS:««BR»*J&d6t- 
5. 

[0 0 4 6] *t<DWt, ±I3GaAsn>^7 hJf 9&tf 
S i 0 2 I1 OlSCAuZn/Mo/AuSX^'^ 20 

1 (a) , (b) Cfsti^&pSSll 1^ pi© 
GaAsn>*^ h^9StFS i OaJKl 0_t{c»t>ft 
So -ebT.. nS©GaAslffil 8 0//m*t 

i§U C:©#F^bfciSlc:AuGe / /Au£:i£tU Wt 
®a-TSo CWCi!), nIOGaAslSlTtnl 
SKI 2«$h5. 

[0 0 4 7]}!^ *fflSBifc^Sfc©Wfc:{il/im 
~3/zm©JP3©Bb*>;&<, c:©JBifT-{±a^{ife* 30 
SffiiScb&V"**^ pliil l©<k-5^ 

[0 0 48] ^ nl©AlAstnI©Al.., 6 G 
a 0 . 8S Asi:©5'<7*?,65f 1DBRI3©«W 

gw-rsggsas'c^f S'V^u mwoo'c©* 

«5ft*Tf«MPi-r*. CftCitK nM©A 1 A s Jg© 

j 5-t>jnm&*Ai n o n mfcmtz&, alo^ai 

o.4sGa 0 . ssAs h<D5<^Tfrt>-&&W-mB 1DBRI 40 
13tMt§. iOh^ ±IWJIlDBRil3 
©FWJlCfciU ni©AlAsJ:nI©Al,., s Ga..s« 
As i:©5^T*6a:*rt«» 1 DBRJK3 a#ffijj&£ 
nTV->5<, ^©MlDBRlSaliSiOjIlO 
£2*1*0 U *MM£ 1DBRH13 ©*SB#* S S i O 2 flg 
1 0£*f|S]bTl->&^o 

[0 0 4 9] ±83 A 1 nO m ©S*|nI©->i-& («ftl©« 
£) Ntt*MHl©»&, B#F 1 S£<fc')&;fe3o ±B3\li£N 
J4 N ^j/X^ffilMX&L, S*StPflitJf©-i3©«2£ 
Mi: LTv (L-M) /2 bV^ 0 50 
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#*jfi«i'Ctk ^y:73S®i7MX# (Aio.iG 

a,.,) o. s I n 0 . sP tWBJi 8 ©— S©S^ 2 7 0 /zm 

[0 0 5 0]f«c, ffl^o^yXt^fa-j-scifclcJ: 

[0 0 5 1] £©J;3fcbT»&ft;fc#£Sfl>«l©** 
ftMI^Ctnii, fl.«J81DBRKl 3&Al„O m 
tAlo. 4 6 Ga 0 . ssAs tCD^TX-mifc-f 04 

(b) c^-r«t-5fc> M^s^r-eg 9%ei±©*fi« 

^BU 04 (a) C7fs1-<fc-5i£s AlAshAlo., t G 
a.. 66 As h(D^TX9 9%&.±(D5iMm*mZfzlst>lZ 

ft«lDBRI3a, 1 3©JHS<£ l/5lc-rsch 
[0 0 5 2] ±13*2 DBRK7 KIT— * Sit* 

6 ftT 4 . #HSE#1 1 ©^NWWS**? 
S2 5U 5 OmAOfflmiS^^IISSbfci:-^ 1 0 0 
OKPHIilEa«"C«]J»3fcai*©9 5%©3tetB7JT-fe-ofc„ 
[0 0 5 3] Sfc, #3310!! 1 ©*?IW«83feJtf?tt«« 
ffiJh«BS**bT*D, SiO.IlOTTOMSfll 

OmAT'l. 6mWt*feofeo £©i: £©Kj#SBEfct 
2. 7VfJ5ofco 

[0 0 5 4] ±i3§HaS0!l 1 T*(±s ±I3G a A siS 1 £ 
*m#-m$.<D-&L 5 £383fcJl©-0!U 

S2dbri7§$2 &m&.Mm<D-m t bT^ti^eia 

JBWCV^. ±§3P3ffil*l DBRI3 a ^fliflS 

1 D B Rm 1 3 t T*fg 1 #BRftK©-0J##tf!&;**l 
£. 

[0 0 5 5] ±§3IQ60!l 1 T?Bu ±K*MB* 1 DBRi 
1 3 <D*£MMfi SiO 2 I10 &C*flRl Lt V^fro fe 
#s ^fiO*l DBRI1 3©^»*«S i 0 2 M1 0C*t 
IrI b&^ J; -5 tc bt •& <k 

[0 0 5 6] ±B*GNtfi 1 "Ctt; nICGaA s 

SKI £ffl^TV^#, pSLo^lWfcaESI&fliV'kTfe.J: 
W d©i§i§K ±EWfl!lSB 1DBRI3 a5W«i 1 

dbrki 3 izm^nprnvum 5 <t 5 fe^^s^^ 

EiU rtfllSSl DBRI3 a3W*Mll^l DBRiKl 

[0 0 5 7] 2 ) 05 (a) {i*^M©HJE«l 

2©*««f?©±l0t'fet), 0 5 (b) 140 5 

(a) ©b-b»A>6ftfcBf®H-C*5. 

[ 0 0 5 8 ] 0 6 {±±I3^5S^J 2 ©*»«:%^^^©S8 
jt^ff©Bf®0T*fe?. o 

[0 0 5 9] 07 (a) tt±G*lfi«fl 2 ©*aMM83fe* 
?©S3t^^©±®0T-fef3, 0 7 (b) {407 (a) 
© b - b 5. Mfe»rB0T* fe 4 , 
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[0060] ±§&mmm 2 co^mfomftm^&A ig& 

I nP^CiiCTfe S 6 {C^"t"ct JC N (10 0) 

[011] ^iRiti 5 0 t~vmm\stzw%®.&mt 

5nS©GaAslS2 1±C, W 2 1 //m©nM©G 
aAsA!V77l22 x n!OAlAsJ:nl0Al 
o.iGag.<As £©5^:p*>£&£^ 1 DBR12 3, 
nl®A 1 o. as G a o. 06 As tnlfflAlo. .Ga t . 4 A 
si:02^7*?.!65l3DBRi2 4, nS©Al 
,. 6 Ino.«Pf 1^7yPI2 5, fi^#Pffit£JS2 
6, pSl©Alo.6ln 0 .,PSB2^5y K»2'7, pS 
© (Alo.,Ga 0 .t) o.tlno.tPtpSCAlo.sI 
n 0 . s Pi:Ol7^7ffli2DBRl2 8^ 0. l//m 
©pS® (Al 0 .4Ga 0 .a) ctln.^Px^f^ 
h-yri!2 9^ 0. 3/zm0nS®GaAslSfflJtI 
3 0. 0. 1 ^mCDnMO (A 1 o. 4Ga 0 . e) o. s I n 
o.bP«I13 1, 0. 0 l/im©nS©GaAs^+ 
^7*J13 2^MOCVD&Ct t)Jll^ii-rS. 
[0 0 6 1] ZZ.X; nfCAlAsinlOAl... 
Ga 0 . 4 Asi:©5^r* i e>^§^lDBRJK2 3(i, 
AlAstfAl„O n (n, m:fim) fcr&ofch £{CS 
StXHr b;V©f£<fr#5 7 o nmWSi^tCMt 
•5. 3c£u nl©Alo., 6 Ga,.o S AsJ:nS©Al 
o. ,Ga„.«As t.<D 2s<7*if>£>t£Z>M3 D B RK 2 4, 

pi® (Al ( .<Ga..,) o. s I n 0 . sP tpMffl 
Alo. 6 I n 0 . sPtOl 7'<7*? 1 *5i2DBRI2 
8*>. St**-"^ h;KD(f)C,^5 7 0 nmt&S «to C 
±I3^1DBRM2 3, f 3DBRI 

m$tm.b 5 7 0 nm{c*S<t-5tl«^S^^S-rSo 

[0062] ^fc, ±tam?#prs&jf 2 6 ic&^x 

it, g-Pmif (Alo.aGao.?) o.sIn 0 . 6 P*>ei& 
tK ^'JTli 5 (Al,.,Ga..,) ..slno.sPfflif 
#PrS14«2 6*>£&oTV\£. _hf3a^#p 
rSffi/f 2 6©firm{i»tSi§tfC^Oi,^ffi^©lftcDteM 

[0 0 6 3] 07 (a) , (b) K^f<t^C N 

nM© GaAs*t>?713 2 *mM/MM<b7km%k^ 
Y\z& t)B&*bfc^ 7*h'JV^77^- 

nS® (Alo. <Ga g . «) 0 . e I n 0 . ePfiSi 3 l s n 
l0GaAst»UU3O^plffl (AI0.4G 
a,.,) o.Jn 0 . s Pxs/f>^b^7i29!:«t 

s*-e^^^->^§^fo<, ctvcj;^ pi© (ai 

0 .4Ga„. «) o. si n 0 . sPxyfV^ hv7S2 9± 
nS©GaAstIPM13 0atf{|P>Ji5. ft 
T, nM©GaAs«MP.lltJf 3 0 a±£«u ni© 
(Al,.,Ga,.,) o.Jn 0 . s P§ii3 1 a.&MJ&Z 
tii. C©fc§\ nMcDGaAs«MPI±S3 0 ai:> 
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ni© (Alc.Gao..) 0 . s I n 0 . S PUMM3 1 at 
itl 5 0/zmx 1 5 0//mtc:&-=>TV>S. -ebt x ni 
©GaAstSKltl3 0ai:, ni© (Al 0 . 4 Ga 

0. 8 ) 0. 6 1 n„. sF&mm 3 1 a b.<DfMfMz\±mmm& 

[0 0 6 4] 05 (b) icm+Zofc. pi 

© (Alo. 4Ga 0 . «) a.iIn 0 . ( Pxi;fvyxf'y7 

12 9MnS© (Al,.,Ga,.,) ». ( In 0 . t PSI 

13 la±C, SS7/im©pf©Alo.«Gao.4As 
10 tlffif!l3 3^fi$t^ 0 

[0 0 6 5]&fcs pS©Alo..Gao.4AsSiftt 
|g3 3±fC> AuZn/Mo/AuS^^U 7* 
h'JV^77^f-fit;Aux75 L +>K Tl/^-T/ 

mmzmmi-z. ^©«u iiiincttci^ 05 

(a) , (b) {C7p-f-<fc-5&pM»Si3 4#, pl©A 
lo. oGa 0 . 4Asm^l£t!cJB3 3±K#6>iaSo -^b 
X, nI©GaAsftR2 1^2 8 0/zm*fSf® 
U CCWlgbfcDiCAuGe/Au^aWU 
20 tS. inCiD, nS©GaAsiS2 1TtCnIi 
S3 S&Wt&iSflZx, 
[0 0 6 6] W^, nI©A lAsh nS©A 1 0 . «G 
a.. 4 As fcCS^Tfr^&Slgl DBRI2 3 (DMM 

ifimm-t^m^^X'y^iy>w. o o'cvfrmm 
fpx-mnm-tZo cnckD, nM©AiAsjs©?^ 

«^Si5^Al [1 O m SH^tl^-a-, Al n O„i:Al,.,G 
a.. .AstCS^^S^flli 1 DBRM3 6 £ 
ffi^-r^o £©fci^ ±IB^ffl!l^l DBR13 6®rtffl 
nf©AlAsi:nSfflAlo.,Ga 0 . ( Astffl5 
30 ^7frt>?J:Z>ftWmiDBRm2 3 a#MStl5. £ 
©WOTgl 1 D B 2 3 a fcfc ni© G a A s m$£IEJi:Jg 
3 0aiC*f|pIU ^fflfl^lDBRJK3 6 ©T^HtnUi 
©GaAslMlti3 0 afcr^fftbTV*^,, 

[0 0 6 7] ±i3A i uO m <Dm^m(D^m «wb©« 

HaOtfScNtiu fy7^I-7-fX4L, GaAs«iStPl 
ihJ13 0 a CD— acDS^SMkbfclg^ (L- 
M) / 2 bV>. *SBHS«|2"«;t±?-f ^ 

^I^X^pICAlo.oGao. 4As«Mi£iWi3 3 
40 ©-j2ffl:S£ 2 7 Ojumt-te&tzlb. RflS©3R;§F*7 0 
/zmKlft^b-CVS. 

[0 0 6 8] ra*©*-y:rfc«*|-j-S£i:fc:j. 
i? , *HSE^J 2 *i 5 . 

[0069] z(DXotcLx^^>tir^mmm2(D^m 
foftxmtt £tu£ s nmm idbrr3 6h:ai b o. 

hAl 0 . e G&o.*£<D^7X-Mf$.-t2>ii>t>, 08 (b) 
£?jVr<fc3^ iI>b>5^TT*9 9 %fel±©ffiS*f^SH 

08 (a) t^-|-«t-5ts AlAshAl0.eGa0.4A 
50 si:©^TT-9 9J.ei±©fi»Jf!*ft5fe»Ctt3 5^ 
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#g;>fejii^fcfcs t£fc©*^#3g:&«?cifc^-Cs mm* 1 

DBRl23a, 3 6 ©JI&& 1 /7 tcTS d fctftf § 

[0 0 7 0] ±13112 DBRM2 8©t-^H« 

#fcKIMsa s » £> ft T Va £> . #H0ffi{&J 2 <Z>iNWM83fe* 
^2 5U 5 0mA©Ifi»S^lbfetC510 

[0 0 7 1 ] #Slffi0J2©^#^3l^{±Sm 
Rajt«tJSft*bT*Ds nSUDGaAs«»£IHJtJi3 0 

Wm^m±lii.2 OmAtO. 5mWT-feofe„ CCDi:g 
(DWiWm.S.^2. 4VT-fco&„ £©±3^ ±I31WP 

S©A 1 o. 5 1 n 0 . S PI 1 i'? s; 2 5 CiDttv n 
M©A 1 o. 86 Ga 0 . os A stnlOA l<,..Ga,.,As 
fc©2'*7#6&3»3DBRK2 4#«3fe»T©*8E 

[0 0 7 2] _tf3*6£#l2T-«U _hfi3GaAsM£2 1 
**?!MM6«©— WfcUTfflV^tftt^ f 3D BR1 

2 4S^3#SS»MO-«li:b , rfflV>TVA5. £fes 
±§3*?#Fri§ftig 2 6 *ftftm(D-Mh bTfflv^ h 

itc, i2DBRi2 8^m2^msMm<D-mtvx 

fflV»TV>3 0 fit, ±3311 1 DBR 2 3 a fc:?MligS 1 

dbri36 4:t?sb i &mfcMm<D-m&mi&znx^ 

[ 0 0 7 3] _tB3fE*«2"Ctt % pffflAl,. ,Ga,. 4 
A s ^^SfeiW 3 3 TIC nfOGa A s Mffim±m 3 0 
aSBJ^bTV^fcA*, pS©Alo.«Ga(,. ( Astlli; 
iWg 3 3 ±tnS© G a A s MWS.it!S 3 0 a^Mb 
Tfc<fcV>o Sfc, pM©Alo. eGa 0 . 4As«^te^CJl 

3 3|*!£nM©GaAs«t&t|5E±S3 0 a^MUtfe 

[0 0 7 4] ±f3fUE0!l 2 ffciu 1 DBR13 6 

&X&fr1finM<DG&Asmmajtm3 0 a £2*1*0 bt 
V^V^ofc^ *MI& 1 D B R^3 6 ©±SP#n£!© 
G a A s mmm±m 3 0 afc*hSb&V>J;-5fcbT*> £ 
v>. 

[0 0 7 5] ±fB^SE^J2T-^ nfCGaAs 

»£2 lfcfl|V^TV»fc*^ pSCD^NKMSSfc/a^Tfe 
«fcV^ C©i§-£\ Jiffirtfll* 1 D B RJ91 2 3 afiWi 
f 1DBRR36 ttfi?#FTS14Jl 2 6 «t t) 

ficfliicsK u ftmm idbri23 a&xmmm 1 D 
bri3 6<Dmmm*pm£.TZo ' 
[0076] immm 3 ) 0 9 (a) t±*iBiiii<z>£ffiai 

3 ©^Wfttfidfea^^HBTJ* !K 0 9 (b) i±0 9 

(a) <Db--bmfr*>&fcmMmx-&z> 0 
[0077] 010 &±mmmm 3 ©^inwMs**?© 
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S^j£ff©»r®0T-;&§o 

[0 0 7 8] 01 1 (a) i±±f3f£8Em©*a»tt#B3fc 
*?©«^fc*©±lBBI"e* ?K HI 1 (b) {±01 1 

(a) <0b-b«*»6jafeBf®ISlTf*S. 

[0 0 7 9] ±S3S*»J 3 O^MIMMB**-? A 1 G a 
InP^Ciffi^D, IlOlCinaCv (10 
0) »& [0 1 1] #lRlfcl 5° £ttffiMbfcH##£ 
St3nS©GaAsIS4 1±C, ff£l/*mfflnli 
©GaAsM;?77l4 2, nlOAlAstnlfflA 
10 l,.,Gao.4As};©5<7*>e.S:5»lDBRI4 
3 % nl© (Al,. ( Ga 0 .,) 0 . sln 0 . sPtnlOA 
lo. 6 In 0 . 6 Pi:©5'<:7#>6>&35g3DBRJK4 4, 
nIfflAl,.,In,.«PjB1^7«>F145, 1?#P 
JSttAMB* pI©Alo. t Ino. 6 Pl2i'7yb , 14 

7, pi® (Alo.^Gao.e) o. s In 0 . 6 Pi:pI©A 
lo. sine. S P£<D 1 7^7*>?.%5i2DBR14 

8, ff£0. 1 5//m©pI©AlGa InPcpB»4 

9, J¥£ l;um©p3i©GaP|gl*^i£tWi5 0, ff 
$0. 3/zm©nM©GaPmiffiPlJtii5 1, fl^ 0 . 

20 0 l/im©nS©GaAs*tf715 24M0CVD 

[0 0 8 0] CiT\ nI©AlAstnl©Al.. 9 
Gao.4Astffl5^7*WSllDBRI4 3li, 
A 1 A s #A 1 „Om (n, m:fiiSO ttofcirlCfi 
MX^^ h;i/©cfJ/C^5 7 0 nmJC56:S < £-5£ff£fi£-r 
S. Sfc, nlffl (Al,.,Ga 0 .,) o.sIn 0 . s Pfcn 
SCAlo. 6 In 0 . 6 P iKDS^Tfrbte 3D BR1 
44 s plffl (Alo.,Ga,.,) o. ( In,. s Pt 

pS©Alo.sIn„. s Pi:©l 7^7*?>*:5i2DB 
30 RI4 8fe, Hi^^ b;b©W5 7 OnmlO&S 
cfc^CBfiTfS. $fcs ±83^1DBRM4 3, S3D 
BRI4 4#tfSI2DBRJR4 8-CM$.ft5»lSO 
ttJsifcllfc 5 7 0 nmCfc*-«fc5C#iB»SS§Hr*- 
S. #2S«0! 2 -CttttlE»fift 2 ifc&7>£: bfco 
[0 0 8 1] *fcs ±l3S?#^rSttS 4 6 KjS^X 
ttU ^FJl** (Alo. 3 Ga 0 . 7 ) 0. 6 I n 0 . sP^e.'fe 
£K ^UTJf** (Al,. e Ga,.0 0. si n 0 . sPiftift 
oW5. fit, ±f3S?#Fr£teS 4 6 

figgtpc£bsj&gE&©&©&efc < si^cu 

40 t:-i'«fili5 7 0nmiC«:| 1< t5t:t5. 

[0 0 8 2]fc 011 (a) , (b) CijVr<fco 
nI©GaAsJrt'V7-I5 2 &%Bfc/£&fb;dc3k 

i:. 9«/iMWb**3R J- » ^ + > b C «t 5 ni® G a 
P1SE±15 UpI©GaPiHSfiid5 0C 

m-rz $.x 5. jrwcttK pi©GaP 

SB 1 BftftlRJi 5 0 ±C N niCGaP «^PfiltJS 5 1 
atfftfenSo £©£:§> nSfflGaPtiSUW5 1 
attl 5 0/imx 1 5 OtfmCittC^^t^S, ^b 
50 nfCGaP «5^P1±J1 5 1a <D^« C {±«M^K 
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[0 0 8 3] 3lgfoi*s 09 (b) CSVr<fc-5C, pS 
© G a P m 1 5 0 StfnM© G a P MEit 

J15 1 a±5c N jP£7/zm©pM©AlGa I nPf2 

15 3±tAuBe/Au^fU 7*b'JV^77 

•Ksjuas-i-*. *<d'&s mm-r zzt. c^tu 09 

(a) , (b) {d^-r«fcd^pM«ffi5 4*s, piCA 10 
lGaInP^2*iii;tl5 3±£f#£ft3. 

nM©GaAs*fcg4 1 £jj$2 8 O/imiT'il 
U ^©SfStfeBCAuGe/AuSiSU ftMOai 
t5 a CftCfciK ni®GaAsl«4 1Tf:nii 

[0 0 8 5]ife£, nlOAlAstnl©Alo.eG 
a 0 . ,Ast©5^7i'f.ft5BlDBR4 3©H®# 
Sffl-r-SSI3f*T-^^>^U^ i®4 0 O'C©*^* 

T-mmm-tz* ^wci^ iim©aiass©^*.j^ 

a»*AlnOJBt:*'fb**N Al„O m hAl 0 .eGa 20 
0 .,AsJ:©5^^«:5^1DBRS5 6^ 
fig-TSo Z<Dii%, ±E^«JBlDBRJK5 6©rt«C 
fciu nM©A 1 A s fcnS©A 1 o. eGao. 4 As i:©5 
^T*>e>>3:3F*HaiSg 1 DBR14 3 a^fig^tlS. £ 
(Dftmmi DBRM4 3 a(ina©GaPSMPl±«5 

lat^f(RlU MflDBRjK5 6 ©*Sfc5Hi:n§i© 
GaPm^PlJtB5 1 afc»(qJbTV^&V>. 

[0 0 8 6] ±IBA 1 D O m ©*75-lSl©-t« (ttfli©* 

lif^T'XBt'fX^L, GaP«ft«JfcJB5 1 a«D— 30 
moz&Z&MtVtzM'g,, Nfi; (L-M) /2*ffifz-f 
(D&m$. bV%„ #^#605 3 "C&jmV'f X#A 1 G a I 
nP^2m^ll£tScJB5 3©— j2©fi£ 2 7 0,umh^5 

&»* ®fb©^£f£7 o^mfciSsEbT^&o 
[0 0 8 7] ^©^-yrc^HM-rs^fcCfc 

[0 0 8 8] COJ:-5CUT»6>tife**ffli«3©*# 

DBR15 6liA1.0„iAl 0 .,Ga 0 . < Ast©^7 
"C*JEK-i-**»6x I*5^7t!9 9 %W±©iSH*W£ 40 
&3BbTV%3. #3IJ60!l 3 ©^M¥ffc#8#l8?£ 2 5*G 
5 0mA©aiSfi?a^^Si6Ufci:C5 1 0 0 OBSBSISB 

[0 0 8 9] 3 ©*2*#^*^?(±«^ 

m±m&*% bt* >) , nfflCD G a P S3fcBI±e 5 1a 
TCSS^fflfMbT^S©"^ ^gPfi^SM^iS <^ 30 
MHJ*li2 0mA-e0.5mWCfofe, fbt^ - 
©i:#©»#*Efi2. 2 Vtfeofe. ± 
IBS&f^«E4*±ia*tt01 2 (DMWmE. i!)fe0. 2 V{g 

<&&©«:> nSUDAlo..Iiio.8P*l*7yl*JB4 50 
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5fCiD^.Tv nl® (Alo. 4 Ga 0 . e) o. 6 In 0 . e Pi: 
pfCAlo. s I n 0 . 6 Pi:©5^.T^e>^:5^3DBR 

©i^iH3^7^ (^J0.3^m) JPV> 
[0 0 9 0] ±I3*S6^J3T*(i, ±!3GaAsffl£4 1 
£^&S«©-^J£bTffl^£i:#C, ^3DBRJK 

4 4S83£»fi»R©^i:bTfflVVCV^. Site. 
±83S?#PSSS 4 6 fc^Jl©-^ bTfflV^ 
«C % »2DBRJ|)t4 8**2*JiS«KCD-«l4:bT 
ffll%TV>S. ^bt> ±f3fi«SlDBRI4 3ai:^ 

fljs i d b rbi 5 6 tx-m i zmEzMma-m-tfimmz 

[0 0 9 1 ] ±i3^5S^J3T*{i, piCAlGalnP 
m2mm&Wtm5 3T£nMfflGaPmgitlS.ltJ15 1 a 
%MmVX^tz&, pl©A 1 Ga I nPf 2S®£1 
II 5 3±{Cn^©GaP*^Pl±J15 1 aSMbtti 
J: Vi. ^fes pSOA 1 G a I n P 2 Hi&itSlWlf 5 3 
rtlCnM©GaP«^Pfi±J15 la£ff^bT&,i:^o 

[0 0 9 2] ±f3f!M#l 3 ±WWm 1DBRK 

5 6 ©*gp#f£ nf© G a P BSKE&ltB 5 1a left m b 
TV^frofe**, ^if lDBRlSSffi^nS© 
GaPSSEffiJhS5 1 afcr*f|Rjb&v->«i;-5 £ bt£ J: 

[0 0 9 3] ±§3*6fi^J3T-{i> nltDGaAs 

*«4 l*fflWtV>fc;ib^ pffiC'^MMWHRSJBVvt* 
J;V». d©»6\ |*^&lDBRK4 3a;&V*MM!ftl 
DBRK5 6 i±&*#P }S«UB 4 6 «fc t) 6 *i»teffl£<BI 
«lDBRI2 3aSWfllilDBR 

mz 6©§is^pftt5. 

[0 0 9 4] (£jfi0|4) 012 (a) £*|&l!l§<D?dtl 
«4©*»ff«3te* : J 1 ©±Blin?*D, 012 (b) (4 
012 (a) ©b-b^f>lfeilfe365. 

[0 0 9 5] 013 tt±K£Jtt« 4 ©i|mW«tote*?© 

[o o 9 6] 01 4 (a) &±.mmmw4(D*m#.mft 
m?<DMmm*<D±mmx&*), 014 (b> (4014 

(a) ©b-b|g^?>mfcW®0T*$.5<. 

[0097] ±mmmm 4 ©^^^**^ t± a 1 g a 

I nP^ffllCtfe!), 01 3C^n5^ [0 1 
1] #IrJ£1 5° «lt«»bfcH*ffiS*-rSnfflOG 
aAs»K6 1±Jc\ S^l/imCnlCGaAs/ty 
7tJ16 2> nl©AlAsi:nl©Alo..Gao. ( A 
s£:©5^:r->b>iD&3^1DBR©|6 3, nl© (A 1 
o. ,Ga 0 . e) o. s I n 0 . 5 Pi:nf©A 1 0 . 6 1 n 0 . sP b. 
©5^7frf,J5:5i3DBR16 4 > nf©Al,.J 
n 0 . s Pff§l^y KJf 6 5, S^#prS14Ji6 6, p 
S©Al 0 . 6 In 0 . 6 Pi2^75'fH67, pS© (A 
l,.,Ga 0 ..) o. s I n 0 . 6 P fcpSOA 1 o. s I n 0 . *P 
t©l 7^Tifi^^m2DBRmQ 8, 0 . U 
m©pM© (Alo.4Ga 0 .o) o.sIn 0 . 6 P(pFII6 
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9, 0 0 5/zm£DpMfflGaAsZi>^^ hJI 

7 0*MOCVDiSCJ:t)je*«f«-r*. 

[0 0 9 8] C nl©A Ush n!®A 1 0 . a 

Ga 0 . <Asi;©5^:rA>£>&;5^1 DBRI6 3 fc£, 
AlAsA s AlnOm (n, m : SIS) t^fei:§icS 
ttX^ h;i/©4"l>#5 7 0 nmfctei, J;-5C^-f 
5. nl© (Alo.iGao.e) o.sIno.sPhn 

S©Alo. s In 0 . sPfc© 5 ^7*=* £ &£Sg3 DBRJBI 
64, RXfy pi© (Al.. ( Ga..,) o. s In,. t Pi: 
pI©Al 0 . s In 0 . s Pi:©l 7'<7* i ?)%5i2DB 
£»X'<i' h;KD(f/t^5 7 OnmJC&S 
'*5fcJ&J5WS. ±83^1 1 D B Ri 6 3 , i3D 

BRJK6 4St5^2DBR^6 8"?JBfiE;S*l3#iBS© 
5 7 OnmtftSi^tiltS. 

[0 0 9 9] ±83»^#^?SffiJS 6 6 tZ&^T 

}£, #F>JB# (Al,. s Ga,.,) o. si no. s P*>e>& 
t>, (Alo.eGao.i) o.sIno.sP* 1 ?.* 

oT^3o fit, ±12*^ 6 6 ©firg(±, 

[0 100]*!:, ^iA-gI (p!®GaAs3> 
b»7 0©mB) ±CCVD «b*afflj««) i££ 
i!)SiO^««^ 7*fjy^77-f-Mf 
KHFCiSxyf >^ff?. ^ftCfcS, pI©G 
aAs3>^^M7 0±C, 014 (a) , (b) C 
3jv#-«fc-5JC, «SHEltJB4:bT«D 1 2 O/zmx 12 0a 
mMfflSiO s 17 1«tS. -ett, d©Si 
0 2 17 1 (Ott-W £ liiMtfMS tl 6 . 

[oioi] hi 2 (b) fc^-r^dc ni© 

GaAs»S6 1^2 8 0Am^f»«U C©ffl« 
LfeMCAuGe/AuC±!)nIil«g7 24M 
t5o -^©^ 012 (a) , (b) C^tJ;5C, P 
f©GaAs3>?^ b»7 OJ&tfS i0 2 M7 1± 
fc, SligtbtlTO ( Indium-Tin-Oxide 
SPRfb-f >S>*iO I7 3SMt5. fbt, -hl3I 
TOM7 3±tC, Ti/Auti^Vr-fV^/Vy K 
7 4^®t5. £S>£, nS© (Alo. ( Ga 0 ;,) 
o. ( In,. s Pt nSCA 1 „. 6 1 n 0 . sP h© 5-^T*>?. 
&5I3DBRI6 4©aH*»«ffi-i-4*TJ3is>^->^ 
"TSo fbt, f©i3DBRi6 4©SBC > AuS 
i/Mo/Aut<t!)nSi2ii7 54Mn. C 
©nfi2Si7 5it nS©Alo. 6 In.. 5 PH^ 

[0102]ftt, nI©AlAstnI©Alo.,G 
a..,As k.<D5s<Tli>t>l3iZ>M 1 DBRI6 3©ilia 
^Bffi-rSjBS^T^v^V^U ^J4 0 0'C©7X^ 
ffT-^^S-r?). Cintit), nM©AlAsJg©-5*> 
ffl*»£Al»OJifcStfb£*s ALO^Alo.eG 
a, ,Ast©5^?)%2^«lDBRg7 6£ 
CfflkS, *MB*1 DBRI7 6©(*3{ffi|£, 
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nI©AlAstnS©Alo. .G a„. 4 A s £<D 5^7 
1DBRK6 3 a#^JEBS*l«S. -©ft 
flJ»lDBRJR6 3attSiO,K7 lfcttlqfb, *MB 
^lDBRM7 6©^gi5^{iSi0 2 )K7 lfc*f|qlbT 

[0 10 3] ±EAi.o.ci*ra<ot« «Wb©» 

£) mmmmfDWM, Rfimct ±8b^j-«n 

{i^^T-^Bit-YX^L, 5 S i 0 2 JH 

7 1 *MfcU&»^ (L-M) /2 

10 ZffitzlrcD&mS. b^<> ^Qfi«4Tftt^y^BI-y-W 
X#I TOJK7 3©-3ffl*? 1 9 0Ami:&5fe», 
^fb©as**4 5/zmfciS:^l,-0^o 
[0 10 4]I», ffl^©^y:/£#f!|-f&ci;iCcfc 

[0105] z<D±oti,xmt>titc*mmM4<D#m 

fl#S3fe*?fc#V^D B Rl&©«jifci±83flflf60!l 3 i:|s] 
I^$5#> ±ffif£8K0!l 3 CDiW*«3fcfeS*?fc* It 5 2 
0 mAT*©i(j#«E# 2 . 2Vtfeot©t:Mbtv * 
^m®¥«#*8dfeX?fc::Bf*£ 2 0mAt©iffl 
20 £#2. 0tfi:5. -ffct)*., 4 

JtfPfcJU ±I3^SfS«fll3©^^*^?t:lt^Ti&f^* 

^^X©^fflgP©nI© (Alo.^G 
a 0 .<) 0. s I no. sPtnfCA 1 0 . s I n 0 . 6 P £<D 5 
^7*?>«;af 3DBRI6 4_t£n§y^2Wi7 5£ 

=t- y ym m # isi k. & m ti s -c * s „ 

[0 10 6] St pS©GaAsn>^^M70S 
tFI TOJK7 3©jliM*{£5 7 0 nm©)fcC^UT»7 
30 0%-Cfet), 7fetB*{±2 OmAMWffcO. 3 5mWT* 
fbtv 2 5"CT*©5 OmA©jimi£®iT-fci 1 

0 0 0 mmmw&T'wmyt&j3<?> 9 5%©7 i 6m*T*s.-D 

[0 1 0 7] ±IBfQfc«4TfBu ±!BGaAs«S6 1 
4fHtlS®-Mtl/t«v^i:ftt:, f3DBRI 

6 4**3**£»fflt©-fHfcbTJBV>TV^*. 
±S3a?#PSttB 6 6 fc$83teJB©-09fc bTfflV^ i: 
KC, *2DBRK6 8fc*2^»fi»KCD-0!i:UT 
fflV^TV^. f bT, ±K«ffl9^1 DBRI6 3 a^ 

40 <pi|!glDBRJg7 6ttilflR»I©-^«$ 

[0 10 8] ±s3§&9SFiJ4-ei±, ±IB*«» 1 D B RK 

7 6©*Sfr5HiS iO,)87 1 fc*Hab"rv>fe*ofe 
A 5 , *WI*1DBR1R7 6©:£SBfctS i0 2 I7 1 KM 
IrJ bTV>feV» <fc 5 £ bT %> i V^ 0 

[0 10 9] ±f3HBE^!l4T?tt, nSCGaAs 

J;V^. ;r©i§l§r, «lDBR!6 3aSW«l 
DBRI7 6 {iS?#PrSttJl 6 6 <fc t) «^«ftjttSfil 
50 CEIU WJBlDBRI63aMMf 1DBR 
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J0I7 6©#*Si£pM£-r3o 

[oiio] *ftm<D*m#.&ytm : ?-fc&^x, 

§| 3 D B RittA 1 X G ai-xA s (O^x^l) *fc{± 
Al^aJn,-,-,? (Ogy^l, Ogz^l) f 

1 OJgeiTe* J:V». 

[0lii]*fe, *?#F«ttt*BU #Jf&*W;i!g 

?K Al^aJn.-^P (O^y^L 
O^z^ 1) T9BfiR3ftt:*J:^. 
[0 112] *fe, SsfciaitjffcJu AlxGai-xAs 10 
(Ogx^l) SfcliAUGa.In.-^P (0^y 

o^z^ i) xBf&zuxb&^o 

[0 1 13] ftttffittJIttx Al*Ga,-,As 

(O^x^l) *&ttA l,Ga,I n,-,-,P (Ogy 
^1, O^z^l) ■CJ&JEfc£*XTfc«kV>. £fetk ««5E 

[0 114] 

[fSiBO»*] tt±<t!)ie.M<toi:, *»«§©¥» 

ftasatsfrfBu m*JB^Mfc#^T«ati&it»fc:*t 20 

l^£SS#fel#.©<J>& < i:<fc— A l„O m (n, m: 
SIS) £$tr©T% <T*u *©*?*RftJt 

^§<^^t, smKiiJS£Mftt-*^#J^©«*rc 

[0115] -SaA^JB©******?^ ±8311 2 

&mKMm±temm&wcmimf8.ztiT^z<Dx-. mm 

[0116] -»K^»©*swi^Sifc3|(^ a, ±aa» 1 30 
3WBKlflK4:$8*JBi:©IIBS^ Al„O m *^*&\^8 3 

^•jsMftfM^^^nTv^sot-s ^#««©±#*» 

ISflE <£{£M^ * - ti ifiX § 5 . 

[0117] -mmmcD^mm^tM^, ±mm 3 

^JSSStM©S»* s 1 0SWTT-feS©-C% tgl^JBS 

[0118] -IDJS^©*^^^*? H\ ±B3»S 1 40 

m&L&T- G a A s »RR:«m^-}-*»«»©#B3fcJi ft 

[0119] -ga^tR©*******?^ ±f3^^6 
jf^Al y Ga s Ini- y -,P (0^y^^ 0^z^ 
1) frt>t£%<DX\ 5 5 0nm~6 8 0 nmgI©M 

[0120] -mffiMm<D*m&mytm?&. ±tm 3 

#)!SitmftAl x Gai-xAs (O^xgl) XMl&lr 
ZtPbs ISiltt©^Al,Oa.Iiii-,-.P (0^y 50 
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^1, 0^z^ 1) &ftm*]&f&i-2>ZtifiT'%2>o 
[0 12 1] $.tz, ±B3SI§3#JfR!WJK£Al y Ga,I 
n,-,-,P (O^ygU O^z^l) Tf^jES-T54» 
Al y Ga z Ini- y -,P (OlylU Ogzg 

i) #8#«©ieiie*s6ci«<-i-s;ik* t, e§s. 

[0122] -SQt^lto*^*^**^ ±E«* 
ISltBftAlxGai-xAs (O^x^ 1) X-Mfo-fSfr 
^, 5 9 0 nmSJSct S ^^©TteC^bT^iiSiRA 5 ^ 

So 

[0 12 3] ±tB»SIPl±SA J Al y Ga B In 

,-,_.p (o^y^u o^z^d xmm-t 

5 5 OnmgJK i>ift^ft©^C*fU-r^iiSJKA s ^<v 

[0 12 4] -fOS^*©******^* ±8388iu 
tefWiftAl.Gai-xAs (OSx^l) fMt5* 
5 9 Onmmm£bMfc&(!>ytlZtt^xybWi!&&-& 

5. 

[0125] ±mmmmwcm^Ai y G&,in 

,-,-,P (Ogygl, Ogzll) T??^J«-r«*6, 
5 5 0 iimmX.*bMtti/6lZttl,XWmiifil3i<> 

[0126] — ^JfiJ^*©******? tt> ±13S;M 
4£iWB* s |g^£*f UT 5 0 %W±©M31*©S^« 

[0127] - mmm<o*mvm%'mtt. ±tm 3 

**£UtfflttDllW©*Hfc*#f*aS«©«®i:K:* ±13 
t Pl-««S©SS«s^ja$ *vr * ©ts 

[0128] ^w©***!^*? ©«»#*«% & 

1 #JBfi»K©«»**»©*||Rft4'Tf«MDa-r * - 1 
fc«fc?K »l^aS*fM©«gP©AlftAl n O„ (n, 

m : mm c*fli$-e-*©T, ms l^ssttm©^^ 

*tt3^W*Ji#Al»0»^SSftT, »*©»£ 

KMm*mst>zzt&x§z>o 

[HI] 01 (a) tt*^W©S£6E00 1 <D*mfoftft 
ifO±l§t-$t), HI (b) {±01 (a) ©b-b 

mmmwx$>%o 

[0 2] 0 2 {±±I3HSS^J 1 ©*M««63fe*?©*ai 
^(p©»fH0T-fe5o 

[0 3] 0 3 (a) tt±K^m ©**tt»*5*? 
©«3ajfc4»©±fflBn?* iK 03 (b) {±03 (a) © 

[04] 04 (a) m&v*m&§&M&=f-<ow&M 
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(b) &±mmm&\ i (D^mtmytm^commaD b 

[05] as (a) i**&mcDmmm2<?>*mfcft*i 
m?co±mmx'&t), 05 (b) {±05 (a) ©b-b 

[07] 07 (a) &±Mmmm2<D*mteftytm : f- 

©Mjejfc*©±BEI"C*>>, 07 (b) {±07 (a) © 

b-bija*femfe»fa0T-fes. 10 
[08] 08 (a) &mm<D*mfcftxm¥<!>miffl 

( b ) iz±mmmm 2 ©^ssteig^ai? <omm<D d b 

[09] 0 9 (a) tt*35ra®^ft3®^»tt#B3fe 
*f0±BB^feO> 09 (b) (±09 (a) ©b-b 

[01O] 010 &±mmm 3 ©^miwms**? © 

«3SJfe*©BrHIHT!*S. 
[011] 01 1 (a) BLhB*ffi«3©aNI!Ktt8* 20 

[01] 

Ca) 
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*?<Z>«3Ufc*'©±i8IS-ca »K 011 (b) {±01 1 

(a) ©b-bMJa&BfSBlTJ**. 

[012] 12(a) (±*^B^CD^Jt6^J 4 ©4&*ft4B 
^*?©_hffi0T-fet), 012 (b) {±01 2 (a) © 
b-bi^®f®0T-fe?>o 

[013] 013 it±mmmm 4 ©^mm*^*?© 

[014] 014(a) {±±IB3IBS^J 4 ©¥#&#g3fc 
JfrpCHSSJitf ©±HH-Cfc ?K 014 (b) {±014 
(a) ©b-bj^Mfc»f®0T-fe?». 
[^©SteW] 

1, 21, 41, 61 nSOGaAsiS 
3a, 23a, 43a, 63a PiMM 1 D B RJK 
5 , 2 6, 4 6, 6 6 S^#F?S{£JS 5 
7,28,48,68 f2DBRl 
10,71 Si0 2 I 
13, 36, 56, 76 *MH«lDBRjR 
24, 44, 64 f3DBRI 
3 0a nlffl G a A s £$&KELitJg 
5 1 a nSOG a P««tRI±Jl 
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(72)$6fl§# ft- (72)%BJ3# 4>» ^ 

F£-A(#^) 5F041 AA03 AA05 AA08 CA04 CA05 
CA12 CA34 CA36 CA51 CA73 
CA85 CA93 CB04 CB15 FF14 



